Neurophysiological evidence of spared upper motor neurons after spinal cord injury.
Fourteen cats were subjected to a moderate (100 gm-cm; n = 7) or a severe (600 gm-cm; n = 7) spinal cord injury at the C4-C5 level using a weight drop technique. Somatosensory evoked potentials (SSEPs) were recorded after stimulation of the median nerve in the forearm. The SSEPs were measured in each animal before and after the injury. Motor evoked potentials (MEPs) were recorded from forearm extensor muscles after transcranial magnetic stimulation of the motor cortex. The SSEPs and The MEPs were measured in each animal before and after the injury under ketamine-based anesthesia. After the moderate injury (n = 7), 83% of the animals (6/7) maintained the SSEPs and 100% (7/7) maintained the MEPs. Postoperatively, only one animal who lost the SSEPs post-injury became tetraplegic. The remainder were neurologically intact. In the severely injured animals (n = 7), 5/7 of animals lost SSEPs and subsequently became tetraplegic. The MEPS were maintained in 3/5 (60%) of these tetraplegic animals. Two of seven animals (40%) in this group did not lose SSEPs or MEPs and recovered with no clinical deficit. Our data show a good correlation between the presence of SSEPs and functional recovery in the injured groups. The presence of MEPs in 3/5 (60%) of the tetraplegic animals may imply the existence of functionally active motor fibers after severe spinal trauma.